Endothelin-1-induced proliferation is reduced and Ca²⁺ signaling is enhanced in endothelin B-deficient optic nerve head astrocytes.
To characterize the influence of endothelin-1 (ET-1) on optic nerve head astrocyte (ONHA) proliferation and Ca²⁺ signaling in ONHAs lacking functional endothelin B (ETB) receptors. ONHAs were isolated from adult wild type (WT) and transgenic spotting lethal (TSL) rats, lacking functional ETB receptors. ONHA specificity was confirmed by positive glial fibrillary acidic protein (GFAP), negative A2B5 (a marker for type II astrocytes located outside the optic nerve head) and myelin basic protein (MBP) labeling. The mitogenic effects of 10⁻⁷ or 10⁻⁹ M ET-1, or vehicle were investigated for 48 or 72 hours in WT and TSL ONHAs. Intracellular calcium levels ([Ca²⁺](i)) were assessed in ONHAs loaded with fura-2 calcium indicator dye. ET-1-induced proliferation of TSL ONHAs was blunted at 48 hours (by 37% at 10⁻⁷ M and by 33% at 10⁻⁹ M) and 72 hours (by 117% at 10⁻⁷ M and by 100% at 10⁻⁹ M) compared with WT cells. ET-1-induced ONHA fura-2 ratio increases were significantly greater in TSL ONHAs (by 20% at 10⁻⁷ M and by 48% at 10⁻⁹ M) compared with WT ONHAs. ET-1-induced fura-2 ratio increases were blocked after pretreatment with BQ-610 (ETA antagonist) in WT and TSL ONHAs, but not by BQ-788 (ETB antagonist) in WT ONHAs. ET-1-induced ONHA proliferation is reduced in cells lacking functional ETB receptors, ET-1-induced [Ca²⁺](i) increases are enhanced in the absence of functional ETB receptors, and ETA, but not ETB, is required for ET-1-induced [Ca²⁺](i) elevation.